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ABSTRACT

Rice is a nutritious cereal which contains several vitamins especially vitamin B1 or
thiamine. There were reports of thiamine present in parts of rice grain particularly in bran,
but samples analyzed were usually contaminated by starch from endosperm which caused
thiamine estimation to be lower than its real value. This research reports the investigations
of morphology and thiamine contents in grain parts of 6 rice cultivars; RD11, RD29, RD41,
RD43, Suphunburi 1 and Phitsanulok 2. Grain size and weight were measured and the results
showed statistically significant difference (P<0.05). Width, length, and weight were between
1.82-2.05 mm, 6.89-7.46 mm, and 17.66-20.74 g/1,000 grains, respectively. The volume of
endosperm, embryo and bran were 10.70-14.55, 0.58-1.08 and 1.19-1.73 mm’, respectively.
Thiamine in endosperm, embryo and bran were extracted by deionized water and analyzed
by HPLC. Thiamine contents were 0.4-0.8, 13.8-21.2, 30.4-54.8 ng/mms, respectively.
The results showed the highest thiamine concentration in bran of each variety and
demonstrated the importance of bran as a site of thiamine storage. Thiamine concentration
in bran per volume varied among varieties up to 1.5 times suggested that other factors
might be involved in thiamine accumulation in addition to bran volume. Varieties RD11 and
Suphunburi 1 had the highest thiamine content in brown rice. They might be used as

genetic resources to develop high-thiamine rice cultivars in the future.

Key words: rice bran, bran volume, seed volume, vitamin B1
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Figure 1 Measurement of rice grain width,
and length (A), bran thickness was
measured under light microscope at 400X
from grain section which stained by iodine

solution (B)
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Table 1 Width, length, bran thickness, and weight of brown rice of 6 cultivars of Thai rice grains

Size and weight of rice grains (mean)

Cultivars width length bran thickness 1,000 grain

(mm) (mm) (mm) weight (g)
RD11 193 ¢ 728 b 0.043 c 19.68 ab
RD29 205 a 720 b 0.036 d 19.35 ab
RD41 182 d 702 c 0.048 b 17.66 ¢
RD43 201 b 7.46 a 0.051 a 20.74 a
Suphanburi 1 1.84 d 6.89 d 0.041 c 18.80 bc
Phitsanulok 2 1.91 bc 716 b 0.041 c 20.07 ab

%CV 3.90 5.80 11.88 7.03

Means in the same column followed by a common letter are not significantly different at 5% level

by DMRT
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RD41-A RD41-B

RD43-A RD43-B

Suphanburi 1-A Suphanburi 1-B

g

Phitsanulok 2-A Phitsanulok 2-B

Figure 2 Cross-section of 6 cultivars of Thai rice grains which stained with iodine solution

and imaged under light microscope shows bran layer and endosperm at 100X (A) and

400X (B)
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Table 2 Volume of grains, endosperm, embryo, and bran of 6 cultivars of Thai rice grains

volume (mm°)

cultivars

brown rice embryo endosperm bran

RD11 14.06 a 099 a 12.70 abc 137 b
RD29 15.78 a 058 c 1455 a 1.23 bc
RD41 1207 b 063 c 10.70 c 138 b
RD43 15.74 a 072 b 14.01 ab 1.73 a
Suphanburi 1 1221 b 068 b 11.03 cd 119 ¢
Phitsanulok 2 13.72 ab 1.08 a 12.45 bcd 1.27 bc

%CV 13.70 25.26 14.33 15.18

Means in the same column followed by a common letter are not significantly different at 5% level by

DMRT
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Table 3 Thiamine contents in brown rice, embryo, endosperm, and bran of 6 cultivars of

Thai rice grains

thiamine (mg/100 g)

cultivars :
brown rice embryo endosperm bran
RD11 0.474 a" 2560 0.044 bc"” 1615 a"
RD29 0.327 c 2.402 0.039 c 1.032 b
RD41 0.394 b 2.373 0.049 b 1242 b
RD43 0.358 bc 1.986 0.062 a 1101 b
Suphanburi 1 0443 a 2.221 0.040 c 1.623 a
Phitsanulok 2 0.369 bc 2.642 0.040 c 1140 b
%CV 14.93 14.31 21.01 24.05

@ Means in the same column followed by a common letter are significantly different at 5% level by DMRT

(ns]

) not signicantly different

Figure 3 Thiamine contents in endosperm, embryo, and bran of rice grains (Error bars show
standard error; a common letter indicated in each part of each bar are not significantly
difference of 5% level by DMRT)
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Figure 4 Thiamine of 6 rice cultivars per volume in endosperm (A), embryo (B), and bran
(C) (Error bars show standard error, a common letter indicated in each bar are not significantly
difference at 5% level by DMRT)
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